Structural and metabolic correlation for Bacillus megaterium ACBT03 in response to colchicine biotransformation.
This study aims to evaluate the effects of colchicine on metabolic and structural changes in Bacillus megaterium ACBT03, enduring colchicine bioconversion. Electron microscopy examination of cells adapted to different concentrations of colchicine for its bioconversion to pharmacologically active 3-demethylated colchicine, endowed changes in cell shape, decreased cell wall and plasma membrane thickness. In line with microscopic studies, lipid and membrane protein contents were drastically reduced in bacterial cells adapted to higher concentrations of colchicine and resulting into decrease in cell membrane thickness. More numbers of polyhydroxybutyrate (PHB) rich inclusion bodies were found inside the colchicine adapted cells and presence of higher amount of PHB, a carbon source for generation of redox potential, indicates that it might be responsible for activation of P450 BM-3 enzyme and plays significant role in colchicine demethylation. The presence of dense ribosome like bodies in colchicine adapted cells showed higher biosynthesis of P450 BM-3. Reduction in cell wall and cell membrane thickness, presence of more inclusion bodies and ribosome like masses in colchicine adapted cells were some of the key interlinked phenomena responsible for colchicine bioconversion. This is the first study which reports that colchicine demethylation process severely affects the structural and metabolic functions of the bacteria.